Continuatio dissertationis de retrogradatione: aliisque apparentiis motus planetarum, quam suffrag. ampliss. senat. philos. in Reg. Acad. Aboënsi, publico examini modeste submittunt, auctor Magnus Jacobus Alopaeus et respondens Jacobus Johannes Ursinus, Wiburgenses. In auditorio majori die XIV. Junii anni MDCCLXIX. Horis a. m. consuetis by Alopaeus, Magnus Jacob
o*. F. S F. Jh,
CONTINUATIO DISSERTATIONIS
De
RETROGMDATIONE
ALllSqxm APPARENTUS MQTUS
PLANETARVM,
QuAM
Suffrag. Amplifi. Senat. Philof. in Reg. Acad. Abocnji-,
Publico examini modejic fubmittunt ,
AUCTOR
MAGNUS JiCOBUi
ALOPAEUS
Et
RESPONDENS
JACOBUS JOHANNES URSINUS,
WIRURGKNSES.
In AUDITORIO MAJORI Die XIV. Junii
Anni MDCCLXIX.
Horis A. M. Consuetis.
ABOyE,
Impreffit JOH, CHRISTOPH. FRENCKELL.
I N. >.
Pra>in 1. adplicationem formularum, quas prdadfjarentiis quibusdam motus Planetarum indiiiertatione, cujus haec eft continuatio, exhi-
buimus, tuis B. L. fubjicerc oculis nunc mihi licet.
Quamvis vero nulla praecipua elegantia fefe com-
rrendet harc opclla, quse prseter numeros ac mole-
ftain computandi rationern vix quidquam continet;
prorfus. injucnndam tarnen meam operarn haud fo-
re eo lutentius fpero, quo magis mihi perfualura
eft, non proftare apud fcriptores, quse his pagel-
lis praeftiti, feil. in primis Stationes, Progreffiones
atque Retrogradationes Planetarum primariorum,
e Tellure fpedlatorum, calculo, quam fieri pottiit
adcurato, erutas. Quiu igitur B. L. juveniies hos
conatus fit sequa atqiie behigna laiice penfitaturus,
nulli dubitamus.
§. XIV,
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§. XIV.
Fecimus qsHetm mentionem (§. 5. feg,") Planetarum H« "terodromorum & de his figna inferiora, quando in Foi-
rriulis noftris ambigua occurrunt, valere voluimus. Ctm
vero . in noilro falom Syftemate, omnes Planers fint Homo-
dromi fcu verfus unam cand.mque plagarn movtri obferven-
tur, in eo t3ntum noOra jam verfabitur opera, vt formu'3s,
qjales folis horrodromis competunr, profrramus & ad ea-
rutn duftum omnem noftrum calcuium infiitugmus.
Obfervandum quoque eft , nos non iis uti formulis,
quas pro flationibus generatim elicuimus ($. VII,). Prolixum
hoc ipfum foret & praterea minus neceffariuro» Forroute
enim, qu* §. X. exftant & a legibus natura pendent, in
prfxi funt commodiTim,T. Nemo tarnen fortemirabitur fi
durationes Stationum, Direftionum & Retrogradationum <&c.
eeque ac arjus incerea 3 Planetis emenfi & per forroulas nc-
ftras cotnputaii, obfervation^bus, quas nobis videre conti*
gif & fuo loco indicabimus, non fint adcurate cor.formes.
Praterquam enim quod his obfervationibus ne turo quidem
confidere poffim, fieri quoque haud poteft , vt valcres cal-
cuio inventi, i.lis , fumma iicet acturatione infticucis, exafle
Convenhent, Naro Planctj; re vera rrotu inaqusbiri osbiias
ad fe invicem inelinatas & qustn proxirr,.' Eiiipttcas (§, II.)
defcribunt; quo ffr, ut Retrogradariories ali-rque rroruum
adparenciae cujusque Planets aliis atque aliis Ceroporibus
deprehendantur inaquaksT(.r/) '
Calculo igitur, fecundum formulas in firopiiciftima hy»
pothefi (§. II.) orbiTarum^Circularium in-commuri plano
poiitarum inventas, inito, non pottft non aliqua faltim cffe
differentia inter valort-s fic elicifos & eos , qui ex obferva-
fionibus habtri poffunt. Quod denique duraciones Statio-
n:tin a Viris Celtberrimis paflim obfrvatas & indicatas
ipeciatim ccncemit, ibas prorius laxas acqu^ indeterminatas'
£2 cam
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eam ob caufTam effe conrendimos, quod non determinave-
ririt, fntra quem v.Wibilem celeritafis gradum Planeta Statio»
narius vocetur.
"iV) Cfr, De'La LAxND^ Aftr. §, 835 P* 351.
§. XV.
Ne compufandi re-julas c&gnsturo Leflori benevoio o»
pus lit ad priortra Differtationis partern recurrere*. forrou-
-3as 3 qaibus utar, mdc excerpere & h, I. cxhibere lubet.
Defignantibus S Soiem, P Planetarn a Sole remotio-
rem, Soli propiorem; T Tempus periodicum Planefa: P;
Z, /", U angufos ad S, P, refpeftive re&ilinei
SP^>; »:i::SP:S^JJ; m:i\:T: Teropus periodrcum Pia-
nefac fj); c veiocitatem Heiiocertricsm Planetac P; v veio»
citatem adparentem ceu geocentricam Pianefa* aitjrius ex af-
tero fpe&ati, & quidem direfli, at ,_-. v Retrogradi; h t=:
-*: funt
i) Pro Siationihin (p, 24) Cotang V i=V;;.'/J_+-i, Cofang
Us -—^-^ Sin Zs="r --4. V»~, & Cof Z fcr
-V-— \. Atque adbibitJf bis ipforum Z, V, U va-
loribus:
Z. T
2) Duratio Retrogradatiom: s= tsssg: ;, Diretfiov.is° «?>— i. igo
(iBo°~Z)T _ (U-+Y)T ,» >-.i)X8o« & VI/. Cor. 3.).
3) Motu autern Retrogrado Planeta fuperitr (§. VII, C0r.4.)
dr~
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' Jl 2Z
ArdW ts 2Y— —" -» DircElo Arcutii r= 2Y -> t,---
--- -i-^~ &2Y-+- "— pereurrere vuktur,771 *— l 77t — I r
T
4) Periodus Ph&nomenorurn (§. VI,- /3) !_:"- -. Adeo*
que Tempus inter Ojpofitioiiem Heliocentrkam (p. 7) &
T
proxime fequentem CauiunStionenX intercedens ts --— ;*
iBo°quo quidem fuperior (§. VI. «) arcum ——* , Inferior
m. i8o" »/.-._,arcum ■— motu vero deicnpiir,?n >— i *:.
5) In Oppof.tione eft v t&- -.<-, in Conjunßione »jta*-
m —n ' %
w <rj & quidem utraque velocttas in fuo genere ]
maxima.
6) Dato vel ad libitum affumto aiiquo angulorum Z, V,
U(*), reperitur (commodiliime quidem° per formularri
p. 26. lin. 1. 2.) adparens Pianetce veiocitas v t=
/ jb»-i Sia2U\ / «8-1 Sin.U.CofUx
V. 2n Sin. Z J \ n Sm. Z /
7) Data auteni PJanetx velocitate adparente feu ~- _=: &;
r > _>-, _. -r tn-i—b ij nn _—ierunt (p. Ai ) Cof V t= " V . ■■ r >
E 3 Cof U
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Cof U --d v-M V ~^^—«^ & Cof. Z
m _— h »(i —/') Hs n „
7i[in-i-\ _— 2b) m -+- i —2,3
ra —« ——.
$) Sl breviratis cauila ponantur —-—t=A, ;;. i _-b f=B,
~~*'
h &■%, n. x~h 1=33 5 & quarantur Cof 2
" A TJ 9f O^__^ZJI Cof 3 =) r/J tnora reraporis,~-,^_ +-I _.2#' OT-H- I-+-2i& r '
qua velocifas adparens Planets (parrim direfli p?rrim re-
tro?radi) non excedir datura celeritatis gradum h t erit
(p.«.Cor.3>*;~f^.T. Denique.-
o) Sumto ? t=i differentiae angulorum, quorum Cofinus func
i
' n(m->rn) . L T— & -7 rv erlt ■'"' "—7~~; mtervallum tempo-n m(m-i-i) m _- i. 360° *
rzV inter momentum Elongationis maximdt Planeta infe-
rioris & momentum Stationis proxime praecedentis vel
fubfequentis (num. 1. coll. p. 19. Cor. 3).,
(*) Tunc (per EUCL. El. I. 32. & El. Trig. Pl.) in-
notefcunt reliqui. Eft nimirum Sin U : Sin V ::n: 1:
U _V
& Cotang i Z: tang —-—:: 8-+i:/^i.
§. XVI.
Planetis tempora periodica, refpetfu ffxarum, in diebus
& partibus decimalibus diei, base adfignat UJ, NEWTON (a)
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t. 2/ $
ic75:>275- 433-.5- 686,5785. 3 65^-2565.9 5
■2-4,6176. 87,9692.0
(*) Princ L. UL Phaen. IV.
(*) F.ae revolutiones p-rioriica. fatis rcrrrr.od.__ mihi vi»
fs fwnt 5 vix auttm differunC ab iis, quas D.nus De La CAIL-
LE Aftr. Sea. I. Part. I. Cap. 11. Arf. XNI. _$. 170. edif.
an. 1755. & aiii (v. Dk La LANDE §. 852. p. 408, tat^
CoJ. 2.) procuterunc.
§. XVII
Pro SATURNO igitur, (vid.§. XV. & §. prseO qaa>
ter.us a Tellure nofira fpeflgfur, eft m : \ :: 107592750:
3652565; adeoque tn 1= 29,456765 , Log. m t= I. 4691850,
»'_Tl W-+I t= 30, 45^765- Porro (§. X. p.
24.) -; log. ;«-f=log.// Ps 0.9794567= ergo % t= 9, 537987,
B^l tsio, 537987, «-1 -8,537987$ w-+»t=-38£9475*
&c m _-.?z _=; 19,9i8778.
Jam pro Stationilv.s (§. XV. nt_m. i.)
20—i-log.«-.- i =21.0227576 , cujus dimid, = 10. 511378$
aiid.log. n 0.9794567 - - - fubtr. 0.9794567
22.0022143 Log. Cot. U =9. 5319221.
dimid.t-=L.Cot.Y =11.0011071 U = 1080, 7959V =s°, 6962, hincZ(=iBo°_U_Y) _65°, 5079
Eundem fere valorem, & quidem Cam accuraCe, uc vix
parfe unius gradus -r-Veo ab hoc riifferac, exhibenf formu-
-I__ pro Sin, Z & Cof Z. Porro igitur (§. XV. num 3.J
2Z £=113.1,0158 cu}us_Log_= 2. 1173237
fubcr. Log ?/_-_i _ 1.454185^
Log 4°,6040 fcso. 6631382
Log.
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Lo£, 360° 1=2.5563025 2Y = ii°,3924
fubt L._vT_i 1.4541355 2Z
q6oo ._ fubc -,-—;; 4__ 6040._ -) w-v___- y / .
L oc-___—=51.1021170 "^ ■
~m~\ (/.e/%U^rcßctr.
-^°--= 12
0 , 6508 (*) - - add. 12 , 6508
arcus mo-
tu DireSlo defcriptus. Deinde (vid, §. XV. 2), qui. T
= 10759,275., eft Log. T =4.0317830 cvi addatur fupra2.Z
inventus Log -—— 0.66*. 1-.82m_ 1 _____ "_ I .
4.6949212
2.5563025fubcr. Log 3600
2.1386187 cvi refpondent
i^~V6coi i='i3733 i4'',24/&c. i= Duratecni Rcirogradatio-' T
riis. Der/tquf, ob Log —- =2.5775975, pcnodus Plihe-
nomenonwi (§. XV. 4) =37^,0920, un ic fubrratfo tempo-
re recrogradationis =i37;,600i, fic Di/ratio Progreffionis
izi 240^,4919 =240'',n?',48/. Ad d .cerminandam duracionem
progrefficnis adhiberi eciam poffunC Formujae §. XV. 2. quas
prorfus eundem d..nc va.orem.
Ab Oppofitione igitur ad conjutiftionem & contra (§.
XV. 4.) pervenic f> cernpore 189^,0460 & incerea percurrit
rf-otu vero arcum 6°,3254, Tellus vero arcum i86 0,3254,
quia Log ——"— =2.2702720. Adeoque abfoluto tempo-
re PbaEnomenoram emenfa eft Tellus arcum 372°,6508.
(*') Hie eft arens, quein -5 Cernpore Phftnomenorum mo-
tu vero defcripfic, (§, VI. /3) p, 11, cfr, §. XV. 4.).
§, XVIII.
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§i XVIII.
Quatenustnotus geocentricus fpatio uniufc dlei feff %$ *__
quabilis quam proxime cenferi poteft , igitur t pofua c
/360' v 296000 _  -_,. *.-s=i T Vyr-— )—-?p-—- fec. übi T> vt fupra, denotat cke.,,
arcus tunc defcriptus veloeitatem adparentem defignabit, Sjc
|n Syxygiis (§. XV. 5.)
Log 1296000 s= 6.1126050
fubtr.LogT 4.0317830 "Log«i_9 {=1.2992627
Log c _=. 2.0808220 - "- - add, 2.0808220
add, Log. fW-H-K 1.5910062 3,.3800847
3.6718282 fubtr.LogK^-i 0.9313554
fubtr, Log;/-+-i 1.0227576 Log_-_. j=s 2.4487293
Log v t= 2.6490706
9 c 445/;,7287 _t; s= 28i'-.0i49
Ergb "I*.,'cum velociftima progreditur, 24'*.,fpat"_Q v.idetut
emeciri arcum 7;, 26//, celerrima autern -retrcgradatione ar-
cum 4', 4i//, quam proxime.
§. XIX.
Qu»ratur (§. XV. num, 7.)mora trmporis, qu» mo-
tus adparens (fpatio 24I1) non iit > \'; adeoque hie eric c
21600 _ fs .
=5 —?tt —, « Log c ==0.3026707 , Log — =Log # = !—".
Log f =7.6973293. Proinde = 0,498115, m -+- ='29,95488 (= 864 X 0,03467), »/,-£ =28,95865, 1-4-/; =
1,498115, 1^.^=0,501885 ( =855 X0,000587), ?//-+-1
-+"2^=31,452995, ?/i-\- I__ 2,6 =29, 460535. ErgQ
(§. XV. ».),
F Log
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T cg..w__? t= 1.4617783
fofor.Log.» 0..9754567
Log 1 ___*
_
1.7006044- - add. 0.9794567
Lpg.A t= 0.4823216 Lop B s= 0.6gc0605>
A t= 3, 036138. B t= 4, 7^6972.-
AdeoqueA-4-Bi=7tB23ii,io-4-LogA-4-B =10.8933794
fubtr. Log m-h-i <—ih 1.4692406
Log Cof Z = 9.4241388£=74,6006.Porrtf
Log 'mZH^ i.4764675 Log i-+-£sc! 0.175L545 1
fuLrXog» 0.9794567 - - acid, 0.9794567
Log?/= 0.4970 ic-3 Log^= 1.1550013
$fet.s, 140587 9* fc* 14, 289.
$S7,io-^i,yy^ 11.2412871
fubcr. Log w-j-i-t-s/? 1.4576619
Log Cof g= 9-7435252.3-5$0 53450.
J£.r^oZ",St=iB,2s26cujcs 1 og=s 1.2613248
'
add. U>sSrx 2.5775575
► g.8389223
fubfr. Lop 3600
'
2.5563025
Log. —: .T= 1.2826198. adeoqoe
m y—x. 360°
Z *?
.^"^ x=. 19',1699*(t= 19^,4'>4;) illa (§. XV.ftf, t—> t. 3 '-*o
Rj, qu* quidem erit duratio fhtionis Sr,turr,is fi Planeta
ftare cenfendus fic, dum motus ejus eft adeo lentus. noa
aut.m fiare, fi velocius movtri videatur.
- PolTent eriam qua-r ndo U& V farn pr? _, & quam-+£
reperirs Z, 3 &c» (§«XV.7.B)> f=d hie immorari noio.
§. XX.


43
■ §. xx. "v ■: ' _
DetermineCur quoque (§, XV. 6) velociCas adparens Tj
pro quocunque ejus loco dato. Sit c. g. U*=6o°, adeoque
Log Sin U ( i= Log Sin 6o° ) t= 9-93753.06, ex quo (quia
Sin Y= ) detraflo Log .»_= 0.9794567, iif log Sia V
= 8.9580739, V =s°, 2095 & Z s2(iBcf°_ U —Ysj)
ii4°,7905 cujus !og Sin =9.9580127. Jam
Log.Si.nU= 9.9375306)
Log. Col U 9.6989700)sdd.
io-+Log Siu Z= 19.9580127 Log///_-i 1.4541855^
add.Log» 0.9794567 21.0906861
.20.9374694 - - fubtr. 20.9374694
Log y != 0.1532167,
yje 1,423039, 1-+-y!=2,423039 cujus Log != 0.3843604
add. (§.XViII.)Logc 2.0808220
Logu =_'2*4651824.
Ergo velocicas 5 adparens(ubi U_=6o c) vel v !=4/,5i//,865,3.
§. XXI.
Pro jOVE eft (§ §. XV, XVI.) m = 11,861566, Log.'
w = 1. 0741420, 4 I°2_. m — iog- /; 3 0.7160947 & n =5,201094, ;/,-+1 ==6, 201094, «>—i =4,201094, »,-11 =
10,861566, 7//-+ 1 == 12,861566, m-+-n —17,06266, n_-«= 6,660472. pro StutionibiLs (%. XV. 11.1).
20 -+- log ;/"-+- 1 =20.7924683 cujus dimid. =10.3962341
add. Log-s 0.7160947 - - - fubtr. 0.7160947
21.5085630 Log Cot. U;= 9.6801304
dim.=!L. Cot.Y=: 10.7542815 'Ue=iis°.sB43-
-. . V =9,9865, ergo Zr= 54^4292.Adhibicis formulis pro Sin Z & Cof Z repericur Z adcurate
vt fupra. Hinc porro (§. XV. n. 3)
'■ .. Fa 2Z
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2Z73 i08°,8584> ejusqueJLog _= 2.0368620
fubtr. Log m_. i 1.0358924
Log. i0°,0224 =1.0009696
L0g.360 0 -=2.5563025 2Y*= i9°,9730
2ZfubtL.iß._i i.o^^S^^^fubt.^-^ 10,0224
1.5204101- 9c,9506-=xArc.Retr,
'^—-
fc= 33% M44 " - add.33, 1444
43 °,09 50Y^Are.Dir.
Porro (§.§.XVI. XV. 2) Log.T = 3.6367400
2Zadd. Log.——; 1.0009696
4-6377096
fubtr. iog 3600 2.5563025
Z.T ~~
Log. :—7— =2.0814071, adeoque Dti-. m ■— 1. iSc
rifto RetrograJationis *= i2o<', 6i66_= 120J, 14!-, 4^; qucer
detrac__a a Periodo Phxnomenorum '(§. XV. 4) =398 ,3849
Facit Dwationem Progrcffiovis =278d,2683. Subdu&o cai__
culo fscundu-m §. XV. n. 2 fit Du.atio Direc.'_onis uc fupra.
Inter oppofitionem & {übfeqnentem conjunflionem in~
Cercedit Tempus 595^,4424, quo Jupiter percurric arcura
m. 180°
i6°,5722 & T. eIiHS (ob Log —_ = 2.2935221) i$6s'.^Jza»
periodo aufern Pha_norrrenorum percurritur a Jove SVCOf
33°,v.44__ & a Tellare arcus 393°,i444.
§. XXII. .
In Syzy.giis (vid; §. XV. j. §. XVlll)
Log.
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Log 1296000=) 6.1126050
fubtr. log. T 3.6367400 Log. m ,-«=50.82_ 5050
Logr=3 2.4758650 - - - add. 2.4758650
add.Log7/_-j-7i 1.2320467^ 3._$993700.
3-7°79r *7 fiibtr.log »_- 1 _0.62 3 3624^fubtr.log. n-i/x 0.70246^ Log *~v --2.6760076
Log v =. 2.9154434 y=: _f74//-i? 50.3
z*= S^^^oSa^
Adeoqae msxima velocifas direfla eft &c« maxima
autern recrograda y',^"&cc.
§. xxiir.
Pro inveniendo intervallo femporis, quo Jupiter Scacio-
narius adpareac, (§♦ XV. n. 7 cfr. §. XIX.), eft Log r £__
0.6977*37 & Leg — t= Log /> i= <___ logr =_ 1.3022863.
Ergo h=: 0,200579, /;;-f-Z' r= 12.06_.145, m-— h_=
11,660987, 1-+-/; 1=1,200579, 1 Y-h =0,799421, CT-v-r-i-2^
-=■13,262724, OT-i-i ,—2/. = 12,460408. Adcoque(§.XV. B)Log///-—/; =1.0667352 log. 1 <-.b =1.5)027755
fubt.logtf =0.7 r.60947 - - add. 0.7160047
Log A =0.3506405 Log B =0.6188702
A =2, 242025 B =4, 157863
A-+B =6,399888, io-t-L.A-f-3 =10.8061723
fubtr. Log »/-+-1 —ih 1.0955322
LogCo£Z t=~;.7i0640i,Z=59°,0945
Log m-K-h =1.08i4246L0g i-f-#= 0.0793907
fcbtXog» 0.7160947- -add. 0.7160947
Leg 3 =0.3.653299 Log 55 B* 0.7954854
■ $ =2, 319156 25= 6, 244324
F3 $W&
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$(-+35 =8,56348, io-hL.%-h-%5 =10.932(15t>3
iubtr. Log. m-\-\-\-2h ' _\_____^d£7
Log CofZ =QT8Ti0i76,3=49°,7833
crgoZH-3t=9°,3"6 CUJUS }°S -0.9690243
add. Log 2.6008476
■i -*~m _-..!. " —3.5698719
fubtrlog36o° 2.5563025
1.0135694, cvi refpon-
dent 10,3174 h, c. intervallo i0<J,71>,37/ quam proxiree mo*
tus *4_:is adparens (fpacio 241') non excedtc i.
§. XXIV.
Velocitas Jovis adparens übiU !=6o ofic repericur(§,X V.6):_ .LogSinU = 9-9375306 "fubtr. Logo 0.7160947
Log SinY = 9.2214359Y= 90,5849 logSinU= 9.9375306-)
V ■ ergo Z =110, 4151 logCofU 9.6989700 /add,:
ic-+-logSinZ =19.9718276 logw_i 1.0358924;
add. log n 0.7160947 20.6723930
20.6879223 - - fubtr. 20.6879223
Log y ="7.984-^707 &
y =0,964874» i-h)'t=i,964874 ejusque log t= 0.2933347
add. (§. XXII.) logr JM758650
'?.-.'. Log. v = 2.76191997""*
a&eoque hoc in cafu v i=^9'A7uf7S95-
§. XXV.
Pro MÄRTE (§.§. XV.XVI.) m = i,BBpBn, Logz* b
0.2743451,f-log0* =logo =0.1828967 unde u =1,523690,
»-+■ 1


m ) 47 ( m
r_+i =2,523690 (=27X0,09347), » — i=0,523050,*-*-i= 2,880811, « — I=o,BBoBll, ///-+// = 3,404501, fWH-?; =0,357121. Adeoque pro Stationibus
20-f-log n-v-i =20.4020360 cujus dimid. =io.2oioiB<»
add. log« 0.1828967 - - fubtr. 0.1828967
20.5849327' LogCotU =10.0181277
dim.= logCotY =10.2924663 U =i36%i9;0,
Yi=27 J 5 0196. ergo Z= 16 ,7^854
2Z=33 ,5708 cujus Log = 1.5259617
fubtr. log m_i 1.9448827
Log 38°,i135 =1.5810790,
Log36o° =2.5563025 2Y = 54°,03932Z
fiibtiogj» -1 1.9 448 827 lubt. gr—rf 38, il 3 5
"2.6114198 t5°,9257,^.iP^r.
'"■»ZTt =4°B°,7M-3 - - add. 408,7143
4240,6400,^fyf.Z?/>„
Deinde (§. §.XVI.XV.». a.Jlojr.T t= 2.8369431
addLog—■—- 1.5810790
4-4180221
fubtr. Los: 3600 2.5563025
Z.T — TLog /c-"--— er 1.8617196 cvi re»°zw_ 1. 1800
fpondent 72^,7310 =72d, i?h, 33':- Dnrationem retrogrdda?
tionis inlieantes. Jam vero Log^■""■— 1=2.8920604 & hinC
Periodns Fhanomenorum = 779,9386 adeoque DuratioProgrefjionis =707^, 2076 = 707^, 4!l, 59' quam proxime.Ai> Ofpofuionp ad coi.jurlfiiuntm labuur tempus SSi^^^^,
" quo
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Quo Mars cmenfus eft motu vero orbitac fuae arc_.m:2o4 c',357r,
m-. 180°Teilus autern- qWa-^—— -=2.5847349.- arcum 384°,3J7il
DupUcando feos arcus inveniuntur quoque arcus periodo
Phsn. a Marce & Tellure defcripti (cfr.g. XV.n.^),
§. XXVI. j
Celeritates adparentes in Syzygiis (§ XV.^.cfr.^.XVin.)
calculo fequenti eliciuncur.
Log 12960001= 6.1126050
fubtr. Log. T 2.8369431 Logzw_._7.___ 1.5528153
Log C _; 3.2756619 add. 3.2756619
add.Log m-t-n 0.5320534uu.i__.ogra-+-;z 3 2.8284772
_. ■ 3-8077i53 fubtr.Log»_i -7.7190749
fubt,Log?7-+-i 0.4020360 Log_z?_ 3.1094029
Logf
_
3.4056793 ■ ~-v
v =2544^,9502
Ergo motu d"ne<slo velocifljroo (fpatio 2411) emetifur
& 'arcum 42', 25", celerrima autern retrogradatione arcum
2i', 26" quam proxime.
§. XXVII.
Si etiam pro Marte invenire oporteat moram -Stat/oms
co. fcilicec fenfu, quo fupra (§. XV, 7. 8-cfr. §, XIX.) dixi-
m OS , erit Log c =1.4975106 & log — fou log b= _
log f ="2? 5024894; ideoque l*|=roiOsiBof, «f-+£ =1,912616, »?.-£= 1,849006, i-+-/; =1,031805 (=i35X
0,007643),! >-/> =0,968195, w-+l-1-2^=2,944421, ro-f-i:
2^ =2,817201. Jam igitur
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tog ///--/' t= c.2669383 log. 1 3> = 1.9859629
fobtr,k>g« 0U82.8967 - - - add.
Log A =0.0840416 Log B = 0.168859^*" A_ = 1,213505 B= 1,475230
A+-B =2,638735, IQ-+-L. A-t-B =10.4295480
fuhtr. Log/«-+i —~zh 0.4498178
Log CofZ ta 9-97973C2,Z=i7°,3695
LogsTJr^ 0.2816278 Log I—+-A=3 0.0135977
fubr.Log» 0.1828967 - - add. 0.1828967
Logs(.=3 0.09873 il Log 0.1964944
Sfjsi 1,255253 Q3= 1,572152.
gt-+-58(=2,827405, io-4-L.a?-f<ft"=a 10.4513880
fubcr. Log///-n-i-+2/» 0.4689999
Log Cof .3= 9198238813 =i60,2073,
Er-£0 Z—. R = i°,i622cuju sLog= 0.0652809
add. Log^—- 2.8920604
r , T 2-9573413tubtr. Leg 360° 2.5563025
0.4010388, ergo
—SZS! quam proxi.r,B s3is.ii'jq t=2 Uia^,2£/_&c.
0
_
1. 360 0
§. XXVIII.
Sit porro (§. XV. n. 6) U=6o° adeoque.
LogSin. U = 9.9375306
fubtr. Log;/ n. 1828967
Log SinY = 9-754^339
G V r
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. - Y=34°3 6369 logSinU= 9.9375.306 ]
Z = 85, 3631 logCofU 9.6989700 /add-
io-+-logSinZ=19.9985762 log/«_i ".9448827 J
add. log n _0i828967 19.5813833"
20.1814729 - - fubtr. 20.1814729 x
Logy £= i. 3999104 &
$.-£=0,251137, i-vy-=T,2SiT3-Vog i-t-ytsi 0.0973048--add. (§. XXVI .) log e 3£75 66_i9_
Log. v =. 3-6729667
v £= l^^ot^is"!
§. XXIX.
Pro VENERJE «* t= 1,626.126, log.;« 1=0.2111542, log
».£=-0.1407695, quamobrem k t= 1,382832, s-+-i =2,382832,
»_i (=0,382832,»?_-1 1=0,626126,_w-i-i £=2,626126,7;/-+-«
£=3,008958, _%_« f= 0,243294. Hinc pro Stationibus
(§.XV.n.i.)
20-+-log n—hx £=20.3770934 cujus dimid. =10.1885467
add. log n 0.1407695 - - fubtr. 0.1407695
20.5178629 Log CotU £=10.0477772 :
dim_=ilogCotY£=10.25893^5 U i=nB ,1452,
Y£=2B,Bsoi & Z £=13°,0047
Hoc fadlo eft (§.XV.n. 3.) '
2Z =26°,0094 cujus Log= 1.4151303.
fubtr. log m_ 1 7.7966617
Log 41^5404 =1.6184686.
Log.
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Log 3 60' =2.5563025 ■ " 2Y = ?7°,7002■ ■ "
_.
■ ".
■ : 2zlubclog///_—l 1.7966617 flibt. 41,5404
2.7596403 i6°,iS9Byrc.£etK.
>74°,9642 - - add. 574, 9642 ,
 ■_ 591°, 1240," Arcm
motu ■diretto a Venere perctirfas. '< r»
Cum Tel us refpeftu Veneris fit Planeta a Sole remoi
tior fumi debec T= 365,2565, ideoque log.T= 2.5625975
add. Log ~— 1.61^4686
4.1810665
Z T& demto LO2 3609 t= 2.5563025, fit Lofc '=____________--— —=6V
(
)} J ' J w_-i. 1800
=5 1.6247640 cvi refpondent dies 42,1467 DuratJo-nem.
* 'Tr^' ■■ >
■ " j __■j
retrovraJationis defnientes. Tarn veroLojj—-_^_=! _..765936,2
& exinde Periodus Phcsnomenorum-. \-=x;%%\\\\-%%9%.\ trnrfe
fubrraharur Ttmpus retrogradationis & obtinebitur Durat/*
J>rogre//ionis (=__ 541'1, 2127. Hinc quoque Tempus
' fncer
conjunttionem fuperiorem & inferiorem interceclens efU dierum
291,6797, defcriptis interim arcubus-a :Tel_ure. 2870,4821
&a Vcnere 467°,4821. " Ergo ab. una conjun_}ione fuperic.-
ri ( inferiori ) ad "fubfequ.entem percurric T.ellus arcura
574'%9642 & Venus arcum 934°,9642.
§. XXX.
Uc obtineafur celeritas $?:is adparens .in SyzygiW"-?^,
XV. n. 5.), übi c denotat celeritatem helioce.ntric3nn»Tella.
iis, eodem modo acantea. Fiat hie calculus^. . .-7
G 2Log
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Log 1296000 c= 6.112.6050
fubtr, Lo§ T 2.5625979
1 og c = 3.5500071_tdd. Log. m-+n 0.47P4160
4.0284231
Log/«_// G 1.386x314
add, 3.5 50007 r
2.9361385
fubtr. Log ;/-_i 1.5830082
fubtr, Log ;/-+-1 0.3770934 Log _z; = "373531303"
Log v != 3.6513297
max. vcloc. dirdchi vel v sp i^ji^^o^^^s^&Max. vef.
ictr. vel —tv.s= 37',34^9159-§. XXXL
Quaerere quoque lubet, qu3mdiu morus adpgrens Ve-
nerf* ( fpado 24K) non fit m3Jor 1' (§. XV. 7.). Quero
in finem exprimatur (cfr, §, X!X,) c minutis primis, ica ur
Log c fc= 1.7718558, & Log— t=Log h = _- Log c 1=
1442. Unde bt= 0,016910, «.,__.._>.(= 1,609216 ( =
256^0,006286), j»-t-i> =1,643036, 1-+--5 =1,01691,l__^t=:o,9B3o9, m-t~x-+- 2i> =2,659946, sz-h 1
_
2/6 __-_-
2,592306. Ergo (§, XV. 8-).
Log.»/__>!= 0.20.56144 Log T"V7. t= 1.9925933
"fubtr.Lo£.?; 0.1407695 - - - add. 0.1407695
Log A = 0.0658449 Log R = 0.1333628A = 1,163710 B = 1,359449.
A-»-B .-=2,523 1 59, *o+ L. A-t-B .=10.4019445
fubtr.Log/.-/-*-1 _2-6 0.4136862.
LogCofZ = 9.9882583,2 _=i3c>2633.hogm+B =0.2156471Log i-+_6 = 0.0072825
fiibt.Log» 0.T407695- -_uld. 0-1407695
Log ?f =0,0748776 Log 93 = 0.1480520~ $t =1,188167 _is^= 1.406216
1-V3
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8-+S3 gg,5g438g,i0-a.sf-+<a =10.4140341
iv.btr. Log. ///-+i-*-2^ 0.4248728
Log CvfZ =9.9891613,3 =x-2°,7475.
«rgoZ^&&ax,?f?B cujuslog =7.71248x3
add. Loe —- 2.7659362tym — 1 2.4734175
fubtrlog36c° 2.5563025
1.9221150, cui'refport-
dent ofp83:?8^ 2011,3/,33// &c. tzDurationi Stationis qua»
fita..
$. XXXII.
Quomodo inveniri pofTit intervallum terrporis, inter
ffiomentum Digrefjfionis maximcS PlantCa. inferioris & mo«
mentum Stationis proxim? pra-cedentis I. fubfequentis, dixi-
mus §, XV, n. 9. Coll. 1. Fa&a igitur adplicacione ad Vene-
rem, eft LO2 Sin V t=iO-+-Log— «9.8592305 & huic re«0 n
fpondens arcus 46 0, lS J,9^7i maxima Vencris elongatio y {*)
cujus compSementum 5=143 ,6845 minutum angulo pro Sca-
tionibus Z.= 13°,0047 facit 6798 cujus
Log = 1.4868525
Tadd. Log. —— 2.7659362
-, ■ 4-2527887
lutrtr. Log 360° 2.5563025
1.6964862 < cvi refpondont
G 3 49^7149
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49^,7X49 _________ in-fervallo temporis , quo m^xima Veneris"eloW>
gdtio ancecedic vel fequitur incmencum Stationis,
<*). Apud D:um Dk La CAILLE (I. c. Setf. I. Parr. f,
Art. XIII. Tab.) eft minitna dift. 6_is a 0: maximam di-
ftantiam 9:is a- 0 :: 9998:7233 adeoque n SeftJ-f & ma*i-
ma d^grefllo $:is )20,i'il%J,
§. XXXIII.
Ponatur, compendii cauffa, datus efle V = iB°, qui,refpeftu Veneris & Mercurji, eft angulus ad Tellurern &
quaerafur quanta fic velocitas Veneris adpnrens, ,in il.lo Joco
(§. XV. 6.). Jam igitur Log Sin V =9.4899824 addatur Log
//=0.1407695 adeo vt (ob Sin U=//. Sin V) Log Sin IJ
= 9.6307519 & quando Venus efi: diretfa U =25°,i^'^^,
confequenter 2 I^^?,.
■ ■ Log. SinU=9.6307519}
Log. CofU 9.9562170/add.
ic-+LogSinZ=i9.B36iB9i Lpga»,-.i. T/7966617^
* add. Log// 0.1407695 19.3836306
19.9769586 - - fabtr. 19.9769556
Log y = T.4066720, &
> =0,255077, !-+>'=1,255077, Log r^jT= 0.0986703
add. (§. XXX.)Log<r 3.5500071
Logt/ = 3.6486774.
T ______%/" ±**> yl 1C22
ErgO velocifas j:is adparer,s(ubi V = 18 ° & motus eit due-clus) squalis \ o,\^',\yJ quam proxime,
§. XXXIV.,
Pro MERCURIO funt m =4,152095 , Log m t___
0.6182672, log n =0.4121781., « i= 2^583319 , »-nl=
,3>5833*9,
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§,5833^9, »—i»i,5833i9, m-t-t =5,152095 ( = 585 X0,008807), w_i =3,152095, ///-+// = 6,735414, «*_« =1,568776. Ergo (§.XV. 1.)
20-+- iog n-k- 1 =20.5542855 - " dimid. =10.2771427adifLog// 0,4121781 - - - fubtr. 0.4121781
20.9664636 Log Cot. Ut= 9.8649646
<Jim._=:L. Cot.Yt= 10.48323 18 U 1=126°,2326.
Yt=iB°,i94s, proinde Z I=3 s°,5729.
Ne videar prorfus frufira notafie (§.cif.) forrrmlas Sin Z d_
Cof Z, profrram hie earum caiculum; feil.
| log 7/-t- I t= 0.2771427 !ogJ7_!= 0.4121781
add.ro-t-1./7ZH 10.1995684 add.io-t-l.ra-t-« 10.8283643
10.476711 1 11.2405424
fubtr. log ot-hi 0.7119839fubt.!.7__v-4-i.77z-+-i r.3302511
LogSinZ = 9.7647272 LogCofZ= 9.9102913
Z= 35,5729 Z= 35 ",5729.
Porro 2Z=7i",i458, cujus Log = 1.8521493
fubtr. Log ~??i A"i 0.498 5993
Log.22 0,5710 =1.3535500
L0g.360 0 =2.5563025 2Y= 36^,3890
2Z
fubt.L./»—1 0.4985993&bt.-r—- 22,5710
2.0577032 1-3 °,81So= Are.Retr,
3^o° .  ■L' _" = 114V098 - - add. 114, 2098
128 ,02,7%_^Arc.Dir^
.'■ Deln-
M ) *<? c S$
Deinde (*. cV {_. cfr. XVI.)
Log T =2.5625979
add. Log.
;/j ---- 1.3535500
£.9161479
fubtr. log 3600 2.5563025 T
Log._=^==-~~- t= 1-3)984)4 10 Per.Plimp 115^8774Duratis retrogr. j= 22^,9005 - - - fubtr. 22, 9005
Duratio progrefl. j= 92^,9769.
Facile hinc patet, Mercurium a conjuntfione fuperiori ad
inferiorem & vicifßm perv-nire intervallo retTporis 57*1,9387
quo arcus a Tcllure percurfus efl 570, 1049 & a £:i'o
237°,1048, a -ieoque Periodo Phaen. emtritur Merccrius ar-
cum 474-52096, Tellus arcum ii4°,2098, qui fupra jam
jnvencus exitat.
§. XXXV.
Adparentes Mercurii ctkritates ia Syzypiis fequentj
calcuio innotefcunt.
Log».-+-;;= 0.8283^43 Log. 0.1955610add.(§.xxx.)logf 3.5500071 -"_..-,- add. 3.5500071
4-3783714 3-745568 i
ftabtr.log. /z-4-i 0.5542855 fubtr.log n_ 1 0.1995684
Log d =-.3.8240859 Log — v _"TTTTT -■y-^i.%51^3871 -,^-58^,35/v,60i9.
' §. XXXVL
Placet d.enique pro Mercurio inquirere doratiofiffti Sta-
tionis <?o fenfu, cujus fupra mentioncm fecimus. Sunt igi-
tur c>vA) l-*-&t ~ >-~h vt %, XXXI ,&?//_ /' = 4,135185,
m-i-b
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m-+-h =4,169005, //;-+l-+-2/'=5, 185915 * «-=*-! 1—26 =y,11827 5. Ergo
Log/// <—b =0.6164950 leg. 1 _/> =1.9925933
ii.bt.log/; =0.4121781 - - add. 0.4121781
Log A =0.2043169 'Log B =0.4047714
A =1,600726 6^2,539636
A-+B =4,140362, io-+log A -~t-B =10.6170383
iubtr.log//z-+i *—21.) 0.7091236_____ Log CofZ =9.9079147..Z =36^0078.
Wtpgm-j-b =0.6a©Q324 Log 1-+// 0.0072325
fubt.log;; 0.4121781 - - add, 0.4.121781
Log 2i =0.2078 543 Log 55 =04194606
21=1,613817 53=2,627003.
K-h-33 =4,24082, io-+log gl-t-55 =10.6274499
fubtr. log ///-4-I-+.2A 0.7148254.
L og Cof3 = 9.91,26245,3 M|*«iji;
Z_3 =0.8687 cujus logarrthmo = 1.9388693 fi addatur
T
105;——=2.0639986 &c ab iJlorurn lumma auferatur0 ?ti ,— i
7 o
log 3600 =2.5563025, fit Log=^=^3^-..T =1:^467650
& huic refpondens Dnratio Statioms = c<* 2796 = 6^42', 377/ &c-
--§. XXXVIL
Quando Mercurius rrmime a Sole digreditur, efi f?.XV.
n.9. cfr. §. VIII. Cor. 3 ) Sin Y=i-& log SicY =9. 5 g 7 g219;
cvi refpondent 22°,46/,446,3(*)« Hac autcm pofita elonga-
tione maxima, inveniuncur , rite fubduao cajculo, dies
H 10,1885,
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io^rSS^, quibus illa Stationis momentum. anteeedit vel
fubiequicur.
(*) Quod ad maximam Mercorii ejongarionem adtinet,
illam nonnulli nimis magnam, nrk-o qui.iea. 'judicio, ftatuere
videntur. Sie D.us KFsLL Aftr, p. 339 dicir cam ada_qua-
Te circiter gradus 33, quamvis vix crediderim , itlum id
ftudio contendifTe, praccipue cum p. 346 alifer prcnunciet.
Verum quiden. eft, quod hae digreiiiones non Lrnper a_qua-
les deprehendantur; nam, uc rtfert Cel. De La LANDE
Aftrf§. 837. P- 395. PTOLEM/£US inr r i6 3,8J & 28°,
57' atque KKPLER inter :i7':.33' & 2S 0, 31', maximas
Mercurii digr.eflibnes effe opinanturj intt.-rim tarnen Cel.
WOLFFIVS ( Anf. Gr. Aftr. §,305.) & K£STNER (Anf.
Gr. Aftr. §. 202.) dicunt ehngaoonem $:ii >28° nunquam
tffe. Quicquid fit, hunc quoque rerminum jufto majorem
e-fls arbitror, quia fecundum Cel. D.um De La CAILLE
_-, „ 1 «-. * viii t- u . _.
r^inima dift. Ja 9
(I. c.Sea. I. Cap. 2. Art. XIII. Tab.) eft -_, -+v r max. dtft,
E 3.11** = n minimae , adeoque ma-.in.arum maxima V t=22-\46',7394-
§. XXXVIII.
Si tandem hie quoqu.- ponatur (§. XV- 6. cfr. XXXIII.)
Y=iB°, eric log »-+ log Sin V =Log Sin U =9.9021605,
& lic cum Mcrcurius eft diretfu*, U= 52 ,58,0252.
Ergo Z =io90,i;,9748, Log fm U = 9.9021605»
Log Cof U 9-7797939 ) add.
io-+logSinZ=19.9755841 log/«_i Q-4985993J
add. \o_\n 0.4121781 20.1805537
20.3877622 - - fubt. 20.3877622
Log^ =^.7927915
Ideo-
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Ideoqueyfcso^cs^iji-H-y 1=1,620571,1.1-+-71=0.2096680
add. (§. XXXV:) log c 3.5500071
Logu t= 3.755.6751
v t= 5750",0966.
Ea igitur heic eft velocitas adparens /"ii 'dire-eia» vt
fpatio unius diei percuxrat arcum i^s^so", &c.
$.. XXXIX.
Antequam finem huic opeils impono, fabellarn quandam
adjicere placer, uc uno quafi o!;fu:u adparear, quid circa
pra:fenrc-m difTertacionis hoftraa mareriam per obiervationes
ab Au-^oribus, qui ad manus fuerunf, indicatas fic coroptr-
tum, quidve ex calculis nofiris prodi-rir, Defignent autern
litrerae ntrmeris prsffixae, feil- a) De La LANDE Aftr. §. §.
75i- 836. cfr. §. 835. b) WOLFFiI Anf. gr Aftr §. $. 557.
358. f)\VINRL. Inft. Math. PKyf. §. 1327. d) WEIiJL.
Jnft. Math Aftr. §, § 128. 130. (?) KEiLL Intr. ad ver. Aftr.
p. 332. 340. 341. cfr. fis WFRDRiES Phyf. Parr. fptciai.
Cap. lli. § 21. Numeri, quibus nulla litfera praefixa
eft, oftendurt valores calculo repertos.
S. D. G.
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